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water; physiography, relief, and drainage; and trends in
agriculture.

History and Population
In 1867, the Union Pacific Railroad reached the area
that is now Cheyenne County. About this time, Fort
Sidney was established to protect the tracklaying crews
from Indians. In 1870, Cheyenne County was organized
and included a large part of the Nebraska panhandle.
The discovery of gold in the Black Hills in 1874 brought
many travelers through the county on the SidneyDeadwood Trail. Partly because of this, settlers became
aware of the agricultural possibilities of the area. Before
1885, most of the settlers in the county were cattlemen
who used the open range. In 1885, large numbers of
homesteaders began to settle in the county. Cheyenne
County attained its present boundaries in 1909.
In 1870, the population of Cheyenne County was
1,032 and was mostly located in the area of presentday Sidney. By 1910, the population was 4,551. In
1980, it was 10,057. Sidney, the largest town and the
county seat, has a population of 6,010. The other
incorporated towns in the county are Potter (pop. 369),
Lodgepole (pop. 413), Dalton (pop. 345), and Gurley
(pop. 212). Sidney is a few miles south of the center of
the county and about 350 miles west of Lincoln.

Transportation
Interstate Highway 80 and U.S. Highway 30 cross the
county generally from east to west. U.S. Highway 385
. enters the county from the east and exits in the northcentral part. Nebraska Highway 19 runs southwest from
Sidney into Colorado. The towns of Potter, Sidney, and
Lodgepole are served by the Union Pacific Railroad,
which runs from east to west. Dalton, Gurley, and
Sidney are served by the Burlington Northern Railroad ,
which generally runs from north to south . Sidney also
has some bus and airport facilities . Rural roads are
generally graveled, but a few are paved .

Climate
In Cheyenne County, winters are cold because of
incursions of cold, continental air that bring fairly
frequent spells of low temperatures. Summers are hot
but occasionally are interrupted by cooler air from the
north . Snowfall is fairly frequent in winter, but the snow
cover is usually not continuous. Rainfall is heaviest in
late spring and early summer. The annual precipitation
is normally adequate for wheat, sorghum, and range
grasses .
Table 1 gives data on temperature and precipitation
for the survey area as recorded at Sidney, Nebraska, in
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the period 1951 to 1984. Table 2 shows probable dates
of the first freeze in fall and the last freeze in spring .
Table 3 provides data on length of the growing season.
In winter, the average temperature is 27 degrees F
and the average daily minimum temperature is 14
degrees. The lowest temperature on record, which
occurred at Sidney on January 19, 1963, is -30
degrees. In summer, the average temperature is 69
degrees and the average daily maximum temperature is
84 degrees. The highest recorded temperature, which
occurred on July 11, 1954, is 107 degrees.
Growing degree days are shown in table 1. They are
equivalent to "heat units." During the month, growing
degree days accumulate by the amount that the
average temperature each day exceeds a base
temperature (50 degrees F). The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring
and the first freeze in fall .
The total annual precipitation is about 19 inches. Of
this , more than 14 inches, or about 75 percent, usually
falls in April through September. In 2 years out of 10,
the rainfall in April through September is less than 12
inches. The heaviest 1-day rainfall during the period of
record was 4.54 inches at Sidney on June 11, 1970.
Thunderstorms occur on about 44 days each year.
The average seasonal snowfall is more than 41
inches. The greatest snow depth at anyone time during
the period of record was 27 inches. On the average, 20
days of the year have at least 1 inch of snow on the
ground. The number of such days varies greatly from
year to year .
The average relative humidity in midafternoon is
about 50 percent. Humidity is higher at night, and the
average at dawn is about 75 percent. The sun shines
70 percent of the time possible in summer and 60
percent in winter. The prevailing wind is from the eastsoutheast. Average windspeed is highest, 13 miles per
hour, in spring.
Severe duststorms occur occasionally in the spring,
when strong, dry winds blow across unprotected soils.
Tornadoes and severe thunderstorms, some of which
are accompanied by hail , occur occasionally. These
storms are local in extent and of short duration. The
damage is variable and spotty.

Geology
R.F. Diffendal , Jr., research geologist, Conservation and Survey
Division, University of Nebraska. helped prepare this section .

The oldest rock unit exposed in Cheyenne County is
the upper part of the Brule Formation, which is the
youngest formation of the White River Group of the
Oligocene epoch (33-29 million years old). Surface
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outcrops, road cuts, and railroad cuts through the Brule
Formation occur along the sides of valleys along
Lodgepole Creek from just east of Sidney westward to
the vicinity of Brownson, along the valley sides of
Sidney Draw and its tributaries, and along the sides of
an unnamed drainageway northwest of Colton. Test
drilling and drilling for wells along the floor of Lodgepole
Creek have revealed that the alluvial (stream) deposits
from the Deuel-Cheyenne County line in the east to the
Point of Rocks in the west are also underlain by the
Brule Formation.
Much of the Brule Formation is brown to pink
siltstone. The silt-sized grains are dominantly made up
of volcanic debris erupted from volcanoes that were
active in the Rocky Mountains of Colorado, the Great
Basin of Nevada and adjoining states, and possibly
other areas during the period of Brule deposition. The
volcanic debris was transported to Cheyenne County by
wind and deposited as an extensive thick blanket of
volcanic ash fragments (glass shards and glass mantled
crystals). While most of the Brule siltstones are made
up of impure volcanic ash, some strata in the Brule
Formation are made up of very pure volcanic ash and
may be several feet thick.
Some changes occurred in the Brule Formation after
its deposition. Clay minerals were deposited in pore
spaces between the silt and sand grains. These
minerals form cement that bonds the grains together,
producing the siltstone. Fractures developed in the
Brule siltstones after cementation occurred. The
spacing of these fractures varies within the formation
and may be related to the weathering of the nearsurface layers of the silts during periods when
deposition ceased. Calcium carbonate cemented
siltstone concretions also formed in some parts of the
Brule Formation, probably as a result of changes in
included water chemistry or soil-forming processes.
The Ash Hollow Formation of the Ogallala Group is
directly above the Brule Formation in the county. This
formation is of Miocene age (10.5-5 million years old). It
was deposited on the stream eroded surface of the
Brule Formation, mainly by rivers draining out of the
Rocky Mountains in Wyoming and northern Colorado.
The sediments and rocks of the Ash Hollow Formation
include sand and gravel, conglomerates, sands,
sandstones, silts, siltstones, and diatomites. These
kinds of deposits graded laterally and vertically into one
another, just as similar deposits of rivers grade into one
another today. Streams transported and deposited
sediments of the Ash Hollow Formation directly
alongside the higher spots where soils were forming on
previously deposited sediments. Through time these
streams filled their channels with sediments eroded
from the granites and other rocks of the Rocky
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Mountains and then shifted their positions, cut new
channels, and filled these in turn.
In contrast to the tremendous volcanic ash deposits
that formed the Brule Formation, the volcanic ash
deposits of the Ash Hollow Formation are rarely more
than 10 feet thick and generally extend over areas of
less than 1 square mile. These ash deposits occur in
gullies, swales, ponds, and stream channels that must
have been topographically low at the time that the ash
was deposited. Ash Hollow ash deposits generally have
admixtures of non-volcanic sediments and often appear
to have been washed off the surrounding land surfaces
into the low spots.
The Ash Hollow Formation is typified by hard calcium
carbonate or silica-cemented layers of sandstone or
siltstone that form gray ledges that are as much as
several feet thick and are separated from one another
by softer materials. These so-called "mortar beds" are
thought to be remnants of soils formed in the higher
areas adjacent to streams during the deposition of the
formation. Fossil root structures, "seeds," and other
plant fossils in these ledges support this idea.
Material that is younger than that in the Ash Hollow
Formation in the county includes unconsolidated
windblown silt (loess) and sand covering parts of the
uplands on either side of Lodgepole Creek and Sidney
Draw, stream deposits (alluvium) beneath valley floors
and terraces along the sides of valleys, and slope
deposits (colluvium) along the sides of valleys. All of
these deposits appear to be relatively young, with most
of them less than 20,000 years old.
Strata inclined at angles as much as 9 degrees in the
area northwest of Colton and along Rush Creek in the
northeastern part of the county indicate that some of
the Ash Hollow and older rocks of the county have been
deformed by folding or faulting. This deformation may
have been responsible for the distribution of ground
water and hydrocarbons in some parts of the county.

Ground Water
R.F. Diffendal, Jr., research geologist, Conservation and Survey
Division, University of Nebraska, helped prepare this section.

The Brule Formation, which underlies all of
Cheyenne County, generally yields only small amounts
of water to wells. Large initial yields often followed by
rapid declines during pumping may come from wells in
fractured parts of the Brule Formation. Wells along the
eroded valley sides and on the floors of the valley of
Lodgepole Creek and Sidney Draw may be supplied by
water from this aquifer.
The Ash Hollow Formation (Ogallala Group)
underlies the tablelands and the sides of valleys along
Lodgepole Creek and Sidney Draw and also underlies
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the valley floor of Lodgepole Creek west of Point of
Rocks. Records of test drilling and drilling for irrigation
wells indicate that the formation varies from 0 to more
than 500 feet in thickness in the county and is thickest
in the northern half of the county.
The Ash Hollow Formation is completely saturated
below the water table. The saturated thickness where
the formation occurs is known to be from less than 35
to more than 290 feet from one part of the county to
another. Potential yields to wells vary from little or no
yield to more than 1,000 gallons per minute, depending
on the thickness of the formation and the kinds of
sediments and rocks encountered.
Unconsolidated silts, sands, and pebbles of
Quaternary age (younger than 2.8 million years old) are
important sources of ground water in the valleys.
Municipal supplies for some farms, ranches, villages,
and towns along Lodgepole Creek come from these
units at least in part.
Municipalities in the county obtain their water from
one or more of these three geologic units. Sidney
obtains most or all of its water from fractured zones in
the Brule Formation. Potter, Gurley, and Dalton obtain
water from the Ash Hollow Formation. Lodgepole's
water supply comes from Quaternary alluvium.
New wells drilled for irrigation and municipal and
industrial supplies are recorded annually. In 1983 the
cumulative total of registered irrigation wells in the
county was 444, of which 222 used center-pivot
systems for water distribution. Most of these wells are
in the northern half of the county and along Lodgepole
and Cottonwood Creeks and along Sidney Draw. A
cumulative total of 31 municipal wells and 13 industrial
wells had been drilled in Cheyenne County through
1983.
The supply of ground water is adequate for the
needs of most domestic and livestock users in the
county. Reliable supplies are most difficult to obtain
from areas where the Brule Formation is near the
surface. The depth to water varies greatly across the
county. The water table occurs at less than 10 feet
beneath the surface in areas on the floor of Lodgepole
Creek, while it is more than 300 feet beneath the
surface of the tablelands at many places.
Water quality throughout the county is generally
good. The water ranges from hard to very hard but
otherwise is low in mineralization.
Contamination of water supplies is a potential
problem. Chemicals introduced during agricultural
activities, human and animal wastes that have been
improperly disposed, leaking fuel storage tanks, and
commercial and household chemicals that have been
carelessly discarded are possible sources of

contamination. Water supplies should be checked
periodically to determine if a problem is developing,
particularly in areas where the sources just mentioned
are present.

Physiography, Relief, and Drainage
Cheyenne County is in the High Plains region of the
Great Plains. Essentially the county has higher areas to
the north and south separated by Lodgepole Creek,
which flows from west to east. Other drainageways in
the county include Cottonwood and Cow Creeks in the
south-central to southeastern part of the county; Rush
Creek, which drains the northern third of the county
from the northwest to the east; various tributaries of the
North Platte River and Pumpkin Creek, which greatly
dissect parts of the northern rim of the county; and
Sidney and Sand Draws, which drain into Lodgepole
Creek in the southwestern part of the county.
In the northwestern tip of the county, the northcentral rim, and the northeastern tip are areas of gently
sloping to very steep, shallow to very deep, and
somewhat excessively drained and well drained soils.
These areas include a significant proportion of rock
outcrop. Associated with these are areas of soils
formed in eolian sediments and loess. These areas are
very deep, well drained, and are nearly level to gently
sloping.
The high table area in the northern part of the county
is the Cheyenne Table. It consists of large areas of very
deep, well drained, level to strongly sloping soils. In
these areas are some small to large areas of
depressional, poorly drained soils. This table is
dissected by Rush Creek and tributaries of Lodgepole
Creek. Along these drainageways are shallow to very
deep soils. These areas are well drained and are nearly
level to moderately steep. Along the breaks to the
Lodgepole Creek valley are shallow and moderately
deep; excessively drained, somewhat excessively
drained, and well drained; and gently sloping to very
steep areas. The breaks area includes many areas of
rock outcrop and gravel and sand knobs.
The Lodgepole Creek valley and Sidney and Sand
Draws have very deep and somewhat poorly drained to
well drained soils on foot slopes, stream terraces,
alluvial fans, and bottom land. These areas are
generally nearly level to strongly sloping.
The breaks to Sidney and Sand Draws in the
southwest corner of the county are made up of shallow
to very deep soils and areas of sandstone and siltstone
rock outcrop. These areas are somewhat excessively
drained and well drained and are gently sloping to very
steep. Above these breaks to the west are small areas
of shallow to very deep soils on tables. These areas are

